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the  impact  basin.  These  deficiencies  should  be  corrected 
within  6  months  of  the  date  of  notification  to  the  Owner. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  ine  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through  frequent 
inspections  can  unsafe  conditions  be  detected  and  only  through  continued 
cere  and  maintenance  can  these  conditions  be  prevented  or  corrected. 


Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff) ,  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate  condition. 
The  test  flood  provides  a  measure  of  relative  spillway  capacity  and 
serves  as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 
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NAME  OF  DAM: 

STATE  LOCATED: 
COUNTY : 

RIVER  BASIN: 
WATERSHED: 

STREAM: 

DATE  OF  INSPECTION: 


Ischua  Creek  Watershed  Project 
Site  6A,  Inventory  No.  N.Y.  571 

New  York 

Cattaraugus 

Allegheny 

Ischua  Creek 

Gates  Creek 

May  5,  6  and  20,  1980 

See  Vicinity  Map  &  Topographic  Map, 

Appendix  E 


ASSESSMENT 

The  examination  of  available  engineering  documents  and 
visual  inspection  of  the  Ischua  Creek  Watershed  Project-Site  6A 
dam  did  not  disclose  conditions  which  constitute  a  hazard  to 
downstream  human  life  or  property. 

The  total  discharge  capacity  of  the  combined  principal 
and  auxiliary  spillways  is  adequate  to  impound  and  safely  dis¬ 
charge  the  floodwater  resulting  from  the  Probable  Maximum  Flood 
( PMF ) . 

A  few  minor  deficiencies  were  noted  on  this  structure. 

These  deficiencies  include  debris  (logs)  along  the  riprap  lined 
section  of  the  upstream  slope;  a  depression  behind  the  south 
wall  of  the  impact  basin  over  the  west  principal  spillway  outlet 
pipe,  a  wet  area  near  the  contact  between  the  berm  and  right 
abutment  along  the  downstream  slope  of  the  dam  between  stations 
8  +  00  and  9+00,  leakage  around  the  reservoir  slide  gate  when 
fully  closed,  erosion  of  the  downstream  toe  and  rip  rap  v/est  of 


the  impact  basin.  These  deficiencies  should  be  corrected 
within  6  months  of  the  date  of  notification  to  th*3  Owner. 

A  warning  system  and  evacuation  plan  should  be  c  ■■''sloped  and 
implemented  within  6  months  for  notification  of  downstream 
residents  and  the  proper  authorities. 


Bent  L.  Thomsen,  P.  E. 
Thomsen  Associates 
N.  Y.  License  #40553 
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View  of  upstream  embankment 
slope  from  east  spillway 
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SECTION  1;  PROJECT  INFORMATION 

1.1  GENERAL 

a.  Authority 

This  Phase  I  Inspection  Report  was  authorized  by  the 
New  York  State  Department  of  Environmental  Conservation 
by  Contract  No.  D-201458.  This  study  was  performed  in 
accordance  with  the  terms  of  the  above  contract  and  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams 
prepared  by  the  Department  of  Army,  Office  of  the  Chief 
of  Engineers  to  fulfill  the  requirements  of  the  National 
Dam  Inspection  Act,  Public  Law  92-327. 

b.  Purpose  of  Inspection 

This  inspection  was  conducted  to  obtain  available  data 
concerning  design  and  construction  of  the  dam,  to  evaluate 
that  data,  to  visually  inspect  existing  conditions  at  the 
dam,  to  identify  and  evaluate  deficiencies  and/or  hazardous 
conditions  which,  if  present, may  threaten  life  and  property 
of  the  residents  downstream  of  the  dam  and  to  recommend 
remedial  measures  to  mitigate  such  deficiencies  and 
hazardous  conditions. 

1.2  DESCRIPTION  OF  PROJECT 
a.  Description  of  Dan 

The  Ischua  Creek  Watershed  Project  Site  6A  consists  of  an 
earth  dam  with  two  principal  spillway  outlet  pipes  passing 


through  the  embankment  and  auxiliary  spillways  passing 
around  the  east  and  west  ends  of  the  dam. 

The  dam  embankment  consists  of  compacted  glacial  till 
soils,  having  the  maximum  height  of  63  feet,  a  crest 
width  of  20  feet  and  a  crest  length  of  1043  feet.  The 
upstream  slope  is  1  vertical  on  3  horizontal  with  a 
15  foot  wide  berm  at  elevation  1650.0  and  a  downstream 
slope  of  1  vertical  on  2.5  horizontal  with  a  16  foot  wide 
berm  at  elevation  1650.0.  The  upstream  slope  is  lined 
with  riprap  18  inches  thick  and  12  inches  of  bedding  for 
the  riprap  between  elevation  1656.0  and  1664.0.  These 
elevations  correspond  to  5  feet  below  3  feet  above 
normal  recreation  pool  elevation  1661.0.  The  remainder 
of  the  upstream  slope  above  the  recreation  pool,  the  crest 
and  the  downstream  slope  are  grass  covered.  An  earth 
cutoff  trench  of  varying  depth  and  widths  between  12 
and  24  feet  keys  the  embankment  into  the  glacial  till 
and  bedrock  foundation  material. 

The  principal  spillway  consists  of  the  following  components 
two  (2)  rectangular  reinforced  concrete  drop  inlet  struc¬ 
tures  with  a  crest  elevation  of  1661.0,  two  (2)  42  inch 
I.D.  reinforced  concrete  outlet  pipes,  two  (2)  reinforced 
concrete  impact  basins  and  a  riprap  lined  outlet  channel. 
The  reservoir  drain  is  a  30  inch  I.D.  reinforced  concrete 
pipe  extending  104  feet  into  the  reservoir  from  the  base 
of  the  east  drop  inlet  structure.  A  manually  operated 
vertical  slide  gate  mechanism  mounted  on  the  top  and 
inside  of  the  east  drop  inlet  structure  controls  the  flow 
through  the  reservoir  drain. 

The  auxiliary  spillways  are  located  in  cut  sections  at 
the  east  and  west  ends  of  the  dam.  The  east  auxiliary 
spillway  has  a  bottom  width  of  250  feet  whereas  the 
bottom  width  of  the  west  auxiliary  spillway  is  200  feet. 


The  internal  drainage  system  consists  of  10  foot  wide 
drain  trenches  cut  into  the  foundation  material.  The 
trenches  are  filled  with  a  "gravelly  material".  Seepage 
from  the  trenches  is  collected  in  two  10  inch  diameter 
perforated  bituminous  coated  corrugated  metal  pipes 
surrounded  by  "filter"  material  and  extend  parallel  to 
the  dam  axis  100  feet  downstream  from  the  dam  centerline. 

The  perforated  sections  terminate  near  the  principal 
spillway  outlet  pipes  where  solid  10  inch  diameter 
bituminous  coated  corrugated  metal  pipe  bends  90°  and 
outlets  to  the  outlet  channel  on  either  side  of  the 
impact  basins. 

b.  Location 

The  Ischua  Creek  Watershed  Project  Site  6A  is  located 
West  of  Abbott  Road  approximately  1.0  mile  southeast 
from  the  center  of  the  Village  of  Franklinville,  New  York. 

c.  Size  Classification 

The  dam  is  63  feet  high  and  has  a  maximum  flood  storage  capacity 
of  3890  acre-feet  at  the  top  of  the  dam.  Therefore,  the 
dam  is  of  intermediate  size  category  by  virtue  of  its 
height  and  storage  capacity  as  defined  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification 

The  dam  is  classified  as  a  high  hazard  structure  due  to 
the  presence  of  the  number  of  homes  along  the  downstream 
channel  and  the  proximity  of  the  Village  of  Franklinville. 

e.  Ownership 

The  dam  is  owned,  operated  and  maintained  by  the  Cattaraugus 
County  Watershed  District.  The  local  contracting  officer 
is  Mr.  Ed  Smith  of  Franklinville,  New  York.  His  telephone 
number  is  716-676-3427. 


f.  Purpose  of  the  Dam 


The  primary  purpose  of  the  dam  is  a  floodwater  retarding 
structure.  Its  secondary  purpose  is  it  creates  and  im¬ 
pounds  a  recreational  lake. 

g.  Design  and  Construction  History 

The  design  of  the  dam  was  performed  by  the  U.S.  Department 
of  Agriculture,  Soil  Conservation  Service  (.SCS).,  Syracuse, 

New  York.  The  construction  was  under  the  supervision  and 
inspection  of  the  SCS  and  the  general  contractor  was 
Eisert  Construction  Corporation  of  Olean,  New  York.  The 
dam  was  completed  in  1971  and  the  as-built  drawings  are 
dated  May  19,  1971.  The  Syracuse  office  of  the  SCS  has 
a  design  folder  containing  hydrologic,  hydraulic,  geologic 
information,  as  well  as  soils  laboratory  test  data  and 
slope  stability  analysis.  In  addition,  as-built  drawings 
and  contract  documents  are  maintained  by  the  SCS  Syracuse 
office. 

h.  Normal  Operations  Procedure 

Normal  flows  are  discharged  through  the  drop  inlet  structures 
to  the  principal  spillway  outlet  pipes.  The  elevation  of 
the  riser  crest  of  the  drop  inlet  structures  is  1661.0. 
Reservoir  levels  between  elevation  1661.0  and  the  axuiliary 
spillways  crest  elevation  1679.0  are  discharged  through 
the  drop  inlet  structure.  The  reservoir  has  sufficient 
capacity  to  store  and  discharge  740  cfs  without  discharge 


occurring  in  the  auxiliary  spillway. 

I-3  PERTINENT  DATA 

a.  Drainage  Areas  (sq.  mi.)  19 

b.  Discharge  at  Damsite  (cfs) 

Reservoir  Drain  at  Riser  Crest  147.5 

Principal  Spillway  at  Auxiliary  Spillway  Crest (1679 . 0)  740 

Principal  Spillway  at  Maximum  High  Water  (Top  of 

Dam  1687.2)  797 

Auxiliary  Spillway  at  Maximum  High  Water (1687 , 2)  35,003 

Total  Spillway  Capacity  at  Maximum  High  Water  35,800 

(1687.2) 
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c.  Elevation  (ft.  above  M.S.L.) 

as  noted  in  the  as-built  drawings 


Top  of  Dam  i687.2 
Design  High  Water  1682.9 
Auxiliary  Spillway  Crest  1679.0 

Recreation  Pool  (Normal  Pool)  1661.0 
Streambed  at  Dam  Centerline  1624.5 


d.  Reservoir 


Length  of  drainage  basin  6.06  miles 

Length  of  normal  pool  4500  feet 

e.  Storage  (acre-feet) 

Recreation  Pool  1110 

Crest  of  Auxiliary  Spillway  (Flood  Storage)  2286 

Design  High  Water  (Flood  Storage)  3020 

Top  of  Dam  (Flood  Storage)  3890 

f.  Reservoir  Surface  (acres) 

Recreation  Pool  80 

Crest  of  Auxiliary  Spillway  174 

Design  High  Water  190 

Top  of  Dam  218 


g.  Dam  (Taken  from  as-built  drawings  and 
Design  Report) 

Type:  The  dam  is  a  homogeneous  embankment  composed 
of  compacted  glacial  till  with  keyed  earth 
cutoff  trench  and  toe  drains  parallel  to  dam 
centerline 


Length:  (ft)  1043 

Height:  (ft) 

Top  Width:  (ft)  20 

Side  Slopes!  Upstream  (V:H)  1:3 

Downstream  (V:H)  1:2.5 


Cutoff:  Earth  Cutoff  Trench  with  compacted 
embankment  material 


Grout  Curtain:  None 


h.  Principal  Spillway 

Type:  Two  (21  42"  I.D.,  outlet  pipes,  3.5vx  10^5*' 

I.D.  reinforced  concrete  drop  inlet  structures 
rising  57.5*  above  base  elevation  of  1627.0 


Total  Length  of  Weir: 

Crest  Elevation 
Gates : 

i.  Auxiliary  Spillways 

Type:  Channel  cut  into  soil,  trapezoidal  cross 
section,  grass  lined 

Bottom  Width:  (ft)  East  Spillway 

West  Spillway 

Side  Slopes:  (V:H) 

Length  of  Level  or  Control  Section: 

East  Spillway  (ft) 

West  Spillway  (ft) 

Entrance  Slope: (%) 

East  Spillway 
West  Spillway 
Exit  Slope:  (%) 

East  Spillway 
West  Spillway 


38  ft. 

1661.0 

Uncontrolled 


250 

200 

1:3 

30 

20 


1 

1 

2.2 

2.2 


1 - 


Reservoir  Drain 


Type:  30  inch  I.D.  reinforced  concrete  pipe 
Length:  (ft)  104.0 

Control;  Manually  operated  vertical  slide  gate 

mounted  on  the  east  drop  inlet  structure 
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SEGTTON  2;  ENGINEERING  DATA 


2.1  GEOTECHNICAL  DATA 

a.  General  Geology 

The  Ischua  Creek  damsite  number  6A  is  located  southeast 
of  the  Village  of  Franklinville,  in  southwestern  New  York 
State.  This  area  is  situated  at  the  northern  extremity 
of  the  Appalachian  Plateau  physiographic  province. 

Local  bedrock  consists  of  interbedded  shales,  siltstones 
and  sandstones  of  Upper  Devonian  age.  Although  the  regional 
dip  of  strata  in  this  province  is  gently  southwestern, 
this  dip  is  so  slight  that,  over  relatively  short  distances, 
the  stratigraphy  may  be  considered  essentially  horizontal. 

Overlying  the  local  bedrock  are  deposits  associated  with 
Wisconsin  glaciation  of  the  area.  These  deposits  include 
ground  moraine  on  uplands  and  slopes,  and  outwash  and 
alluvial  deposits  (stratified  granular  material)  filling 
or  forming  the  floor  of  active  or  former  stream  channels. 

Although  geologic  reconnaissance  has  revealed  no  major  or 
active  faults  in  this  area,  the  Village  of  Franklinville 
is  situated  in  a  region  classified  between  Zone  2  and  Zone  3 

seismicity,  as  shown  on  Figure  No.  1  of  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams.  We  note,  the  Attica, 
New  York  area  located  roughly  35  miles  to  the  north  has 
been  the  site  of  numerous  recent  seismic  events  of  moderate 
intensity. 

b.  Subsurface  Investigation 

The  subsurface  investigation  conducted  by  the  SCS  con¬ 
sisted  of  a  total  of  11  test  borings  and  31  test  pit 
excavations.  Along  the  dam  centerline  a  total  of  3  test 
borings  and  7  test  pit  excavations  were  advanced.  The 
investigation  for  the  principal  spillway  consisted  of  3 
test  pit  excavations.  A  total  of  8  test  borings  and  18 
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test  pit  excavations  were  made  for  the  two  auxiliary  spill¬ 
ways.  Three  additional  test  pit  excavations  were  made 
along  the  alignment  of  the  toe  drain. 

c.  Subsurface  Conditions 

The  overburden  soils  at  the  dam  consist  primarily  of 
alluvial  silts  and  gravels  in  the  flood  plain  overlying 
dense  glacial  till  at  a  depth  of  8  to  10  feet.  Glacial 
till  soils  were  encountered  in  both  abutments.  In  the 
west  abutment  glacial  till  overlies  the  bedrock  surface 
at  depths  ranging  from  4  to  20  feet.  Along  the  east 
abutment  bedrock  was  not  reached  within  the  depth  of 
investigation  which  extended  to  a  depth  of  at  least  45 
feet.  The  true  groundwater  table  lies  between  3  and  5  feet 
below  the  former  grades  along  the  flood  plain.  Perched 
water  conditions  were  encountered  in  numerous  test  pits 
excavated  for  the  auxiliary  spillway  investigation. 

2.2  DESIGN  RECORDS 

The  dam  was  designed  by  the  Soil  Conservation  Service, 
who  prepared  a  design  report,  contract  specifications  and 
engineering  drawings.  Portions  of  the  design  folder  have 
been  included  with  this  report  as  Appendix  D.  In  addition, 
a  number  of  as-built  drawings  prepared  by  the  SCS  have 
been  included  in  Appendix  E  of  this  report. 

2.3  CONSTRUCTION  RECORDS 

Construction  inspection  was  performed  by  the  SCS  and  the 
construction  documents  are  available  at  the  SCS  office 
in  Syracuse,  New  York.  Changes  from  original  design  are 
noted  on  the  as-built  plans  in  Appendix  E.  The  most 
notable  change  was  the  raising  of  the  dam  by  0.6  feet 
and  reduction  of  the  bottom  width  of  the  east  auxiliary 
spillway. 

2.4  OPERATION  RECORDS 

Since  the  dam  was  designed  as  a  floodwater  retarding 
structure  no  operating  records  are  maintained  regard¬ 
ing  reservoir  level  or  spillway  discharge.  During 
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periods  of  high  runoff  it  is  reported  that  the  structure 
is  monitored  periodically  by  SCS  personnel  and  represen¬ 
tatives  of  the  Cattaraugus  County  Watershed  District. 

2.5  EVALUATION  OF  DATA 

The  data  presented  in  this  report  has  been  compiled  from 
information  obtained  from  the  Soil  Conservation  Service, 
Cattaraugus  County  Watershed  Commission  and  the  files  of 
the  New  York  State  Department  of  Environmental  Conservation. 

The  data  reviewed  in  connection  with  the  Phase  I  inspection 
were  deemed  to  be  adequate  and  reliable. 
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SECTION  3:  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

A  visual  inspection  of  the  dam  was  conducted  on  May  5,  6, 
and  20,  1980.  The  weather  at  the  time  of  these  inspections 
was  clear  with  temperatures  in  the  70' s.  The  reservoir 
level  for  May  5  and  6  inspections  was  at  the  crest  of  the 
drop  inlet  strucutre,  elevation  1661.0.  On  May  20,  1980 
the  reservoir  had  been  drawn  down  for  the  purpose  of 
inspecting  the  principal  spillway  outlet  pipes.  On  this 
date  the  reservoir  level  was  at  approximately  elevation 
1656.0. 

b.  Embankment 

The  embankment  was  at  the  time  of  inspection  in  excellent 
condition,  with  no  signs  of  misalignment,  sloughing,  seep¬ 
age,  or  cracking.  A  slight  amount  of  debris  in  the  form 
of  logs  was  lying  on  the  upstream  slope  between  elevation 
1661.0  and  1664.0.  A  small  depression,  2  feet  wide  by  1 
feet  deep  was  detected  above  the  west  outlet  pipe  just 
south  of  the  concrete  wall  of  the  impact  basin  of  that 
outlet  pipe.  No  evidence  of  erosion  or  seepage  was 
detected  along  either  the  upstream  or  downstream  abutment- 
embankment  contact.  No  seepage  was  detected  beyond  the 
toe  of  the  dam,  however,  a  wet  area  was  detected  near  the 
contact  between  berm  and  the  east  abutment  along  the 
downstream  slope. 


The  internal  drainage  system  consist  of  drain  trenches  at 

the  toe  of  the  dam  and  perforated  10  inch  diameter  bituminous 
coated  corrugated  metal  pipe  surrounded  by  filter  material 
which  extends  from  the  drain  trenches  parallel  to  the  dam  axis 
and  to  the  principal  spillway  outlet  pipes.  The  toe  drains 
outlet  into  the  outlet  channel  along  either  side  of  the 
impact  basins.  No  discharge  was  observed  from  the  drains 
on  the  inspection  dates  noted  above. 
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c.  Principal  Spillway 


The  principal  spillway  consists  of  two  (2)  reinforced 
concrete  drop  inlet  structures  with  the  riser  crest  at 
elevation  1661.0.  Two  (2)  42  inch  I.D.  reinforced  con¬ 
crete  pipes,  bedded  on  a  concrete  cradle,  transport 
reservoir  water  from  the  drop  structures  to  the  impact 
basin  and  outlet  channel.  The  outlet  pipe  is  provided 
with  7  reinforced  concrete  anti-seep  collars  at  24  foot 
spacings  starting  20  feet  from  the  drop  inlet  structure 
and  ending  178  feet  from  the  drop  inlet  structures. 

The  outlet  pipes'  and  interior  sections  of  the  drop  inlet 
structure  were  in  satisfactory  condition. 

d.  Auxiliary  Spillways 

The  auxiliary  spillways  for  this  structure  are  located 
at  the  east  and  west  end  of  the  dam.  The  spillways  are 
cut  into  glacial  till  soils.  Although  the  majority  of 
tne  auxiliary  spillways  are  in  cut  sections  it  was  necessary 
to  construct  a  levee  along  the  west  side  of  the  east  aux¬ 
iliary  spillway  extending  from  the  dam  centerline  north 
a  distance  of  approximately  250  feet.  The  inside,  or  dam 
side, of  both  auxiliary  slopes  has  been  lined  with  stone 
paving.  Following  earthwork  the  auxiliary  spillways  were 
lined  with  topsoil  and  seeded  and  now  support  a  healthy 
grass  cover.  Both  spillways  were  in  good  condition  at  the 
time  of  the  inspection. 

e.  Reservoir  Drain 

The  reservoir  is  drained  bya3Qinch  I.D.  reinforced  concrete 
pipe  andamanually  operated  slide  gate  with  the  gate  stem 
situated  at  the  top  6f  the  east  drop  inlet  structure.  The 
slide  gate  is  in  an  operable  condition,  however,  when  fully 
closed,  leakage  estimated  at  between  10  and  20  gallons 
per  minute  passes  around  the  gate. 

f.  Downstream  of  Toe 

The  waste  from  this  dam  site  is  located  downstream  of  the 
dam  along  the  west  side  of  the  outlet  channel  in  the  natural 
flood  plain.  The  area  has  been  graded >  covered  with  topsoil 
and  now  supports  a  healthy  growth  of  grass. 


g.  Downstream  Channel 

The  downstream  channel  beyond  the  impact  basin  for  a  dis¬ 
tance  of  10  feet  is  lined  with  rip  rap  for  a  depth  of  2.7 
feet.  Beyond  the  riprap  section  for  a  distance  of  40  feet, 
the  outlet  channel  is  cut  into  the  former  flood  plain.  Side 
slopes  are  1  vertical  on  2.5  horizontal.  The  outlet  channel 
grades  away  from  the  impact  basins  on  a  slope  of  1  percent 
for  a  distance  of  50  feet.  For  a  distance  of  50  feet  beyond 
the  impact  basin  to  the  intersection  of  the  existing  stream 
the  outlet  channel  slopes  downstream  at  0.45  percent.  Side 
slopes  for  the  outlet  channel  in  this  section  are  1  vertical 
on  6  horizontal  with  a  minimum  width  of  100  feet.  Some 
erosion  of  the  riprap  lined  downstream  channel  and  downstream 
toe  has  occurred  near  the  impact  basin. 
g.  Reservoir  Area 

The  area  surrounding  the  reservoir  is  primarily  pasture 
land  and  wood  lots.  The  slopes  of  the  area  surrounding 
the  reservoir  are  gentle  and  estimated  to  be  between  5 
and  10  percent  with  the  exception  of  t.he  entrance  to  the 
east  auxiliary  spillway  which  has  an  estimated  slope  of 
1  vertical  on  2  horizontal.  No  signs  of  slope  instability 
were  observed. 

3 . 2  EVALUATION 

The  visual  inspection  of  this  dam  revealed  the  following 
deficiencies : 

1)  Debris  along  the  riprap  lined  section  of  the 
upstream  slope. 

2)  A  depression  1  foot  deep  and  2  foot  in  diameter 
was  noted  above  the  west  principal  spillway  outlet 
pipe  along  the  south  wall  of  the  impact  basin. 

3)  A  wet  area  along  the  downstream  slope  in  the  area 
of  the  east  abutment-berm  contact. 

4)  Leakage  around  t.he  reservoir  drain  slide  gate  when 
fully  closed,  estimated  to  be  between  10-20  gallons 
per  minute. 

5)  Erosion  of  downstream  toe  and  riprap  lined  downstream 
channel  adjacent  to  the  impact  basins  of  the  principal 
spillway. 
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SECTION  4:  OPERATION  AND  MAINTENANCE  PROCEDURE 


4.1  PROCEDURES 

The  normal  reservoir  level  is  controlled  by  the  crest 
elevation  of  the  drop  inlet  structures.  Downstream  flow 
is  limited  .  by  the  flow  over  the  crest  of  the  drop  inlet 
structures  during  heavy  runoff.  The  principal  spillway 
can  discharge  740  cfs  without  flow  occurring  in  the  auxiliary 
spillways . 

4.2  MAINTENANCE  OF  DAM 

The  dam  is  maintained  by  the  Owner,  Cattaraugus  County 
Watershed  District.  Normal  maintenance  includes  mowing 
the  grass  of  ^he  embankment  and  auxiliary  spillways  and 
removal  of  debris  from  the  upstream  embankment  slope. 

4 . 3  WARNING  SYSTEM  IN  EFFECT 

There  is  no  warning  system  in  effect,  however,  the  dam 
is  reportedly  monitored  during  periods  of  heavy  runoff 
by  representatives  of  the  SCS  and  owner. 

4.4  EVALUATION 

The  operation  and  maintenance  procedures  for  this  structure 
are  satisfactory. 


-13- 


SECTION  5 :  HYDROLOGIC/HYDRAULIC 


5.1  DRAINAGE  AREA  CHARACTERISTICS 

Delineation  of  the  watershed  draining  in^-o  the  reservoir 
pool  area  was  made  using  the  USGS  7.5  minute  quadrangles 
for  Franklinville  and  Rawson,  New  York.  The  total  drainage 
area  measures  19  square  miles  and  consists  of  both  wooded 
lands  and  open  fields.  It  should  be  noted  that  the  flood 
water  from  6.4  square  miles  of  the  total  drainage  area 
is  regulated  by  another  Soil  Conservation  Service  (Site  5) 
dam  before  it  eventually  reaches  the  reservoir  at  Site  6A. 
Relief  in  the  drainage  area  is  moderate  to  steep  with  slopes 
ranging  from  8  percent  to  25  percent. 

5.2  ANALYSIS  CRITERIA 

The  analysis  of  the  floodwater  retarding  capability  of 
this  dam  was  performed  using  the  Corps  of  Engineers  HEC-1 
computer  program,  Dam  Safety  Version.  This  program  develops 
an  inflow  hydrograph  based  upon  the  "Snyder  Unit  Hydrograph" 
and  then  uses  the  "Modified  Puls"  flood  routing  procedure. 
The  spillway  design  flood  selected  for  analysis  was  the 
PMF  in  accordance  with  the  recommended  guidelines  of  the 
U.S.  Army  Corps  of  Engineers. 

5.3  SPILLWAY  CAPACITY 

The  principal  spillway  system  for  the  dam  consists  of  two 
parallel  drop  inlet  structures  each  consisting  of  a  single 
stage  reinforced  concrete  riser,  42  inch  diameter  reinforced 
concrete  pipe  and  a  reinforced  concrete  impact  basin  to 
dissipate  the  energy  of  high  velocity  discharge  at  the 
outlet  end  of  the  pipe.  An  auxiliary  spillway  system  is 
designed  as  an  earth  cut  in  each  abutment  with  the  control 
section  on  compact  glacial  till.  The  spillways  are 
of  trapezoidal  section  with  bottom  widths  of  200  feet  and 
250  feet  and  side  slopes  of  1  vertical  to  3  horizontal. 
Principal  spillway  discharge  is  controlled  by  the  outlet 
pipes.  Discharge  through  the  auxiliary  spillways  are  cal¬ 
culated  assuming  a  depth  of  flow  at  the  control  section  as 
critical  depth. 
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The  spillway  system  appears  to  be  adequate  for  discharging 
the  Probable  Maximum  Flood  (PMF) .  For  the  PMF,  the  peak 
inflow  is  32,235  cfs  and  the  peak  outflow  is  31,729  cfs. 

The  computed  spillway  capacity  for  a  water  surface  elevation 
at  the  top  of  dam  is  35,800  cfs. 

During  the  PMF  storm  event  the  maximum  discharge  velocity 
through  the  auxiliary  spillways  occurs  along  the  exit 
slopes  and  is  computed  to  11.1  fps  and  11.7  fps  for  the 
south  and  north  auxiliary  spillways,  respectively.  In 
addition,  the  total  duration  of  auxiliary  spillway  dis¬ 
charge  for  the  PMF  event  is  28.5  hours. 

5.4  RESERVOIR  CAPACITY 

Storage  capacity  of  the  reservoir  between  the  auxiliary 
spillway  crests  and  the  top  of  the  dam  is  1604  acre-feet 
which  is  equivalent  to  a  runoff  depth  of  1.54  inches  over 
the  total  drainage  area.  The  total  storage  capacity  of  the 
dam  is  5,000  acre-feet  with  a  maximum  flood  storage  capacity 
of  3890  acre-feet. 

5.5  FLOODS  OF  RECORD 

Due  to  the  lack  of  reliable  information,  no  attempt  was 
mnde  to  estimate  the  discharge  for  the  flood  of  record. 

5.6  OVERTOPPING  POTENTIAL 

Analysis  using  the  PMF  indicates  that  the  dam  has  sufficient 
spillway  capacity  to  discharge  the  PMF.  For  a  PMF  peak  out¬ 
flow  of  31,729  cfs,  reservoir  level  would  be  0.7  feet  below 
the  dam  crest  elevation. 

5.7  EVALUATION 

At  the  PMF  the  reservoir  surface  is  0.7  feet  below  the 
top  of  the  dam  and  the  height  of  water  in  the  auxiliary 
spillway  is  7.5  feet.  The  computed  maximum  discharge 
velocities  through  the  auxiliary  spillway  is  in  excess 
of  the  normally  accepted  maximum  velocity  for  grass  lined 
spillways  of  8  fps.  Therefore,  the  potential  of  auxiliary 
spillway  erosion  exists  during  periods  of  heavy  runoff. 
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SECTION  6:  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

No  signs  of  instability  were  observed  in  connection 
with  this  structure. 

b.  Design  and  Construction  Data 

A  total  of  at  least  8  slope  stability  analyses  were 
performed  by  SCS  for  the  embankment  during  the  design 
phase.  The  soil  strength  parameters  utilized  in  these 
analyses  were  based  on  consolidated-undrained  (R)  tri- 
axial  shear  tests.  The  tests  were  conducted  on  remolded 
proposed  embankment  materials  compacted  to  at  least  93.5 
percent  of  the  maximum  dry  density  attainable  through  the 
Standard  Proctor  Compaction  Test  (ASTM  D-693) .  The  shear 
strength  parameters  used  in  the  analyses  are  as  follows: 

Sample  Internal  Friction  Angle  Cohesion 

No.  _ (degrees) _  (psf ) 

65W214  21.5  300 

65W217  19.0  425 

We  note  these  tests  were  conducted  on  remolded  material 
having  a  gradation  less  than  the  No.  4  sieve  size. 

The  stability  analyses  performed  were  based  on  the  above 
shear  strength  parameters  using  a  modified  Swedish  slip- 
circle  method.  Both  the  upstream  and  downstream  slopes 
were  analysed  using  this  method  under  varying  conditions. 


The  results  of  the  stability  analyses  presented  in  the 
Design  Report  are  tabulated  below: 


3erm  Factor  of 


Trail  No 

.  Slope 

Width 

Elevation 

Safety 

3 

3:1  Upstream 

25 

1660 

1.35 

5A  &  6B 

2  1/2:1 

Downstream 

16 

1650 

1.49 

8 

2  1/2:1 

Downstream 

10 

1650 

1.48 

NOTE:  "Trail  Arc  Nos.  3,5A  &  6  did  not  penetrate  the 

foundation.  Trail  No.  8  penetrated  the  foundation 
to  a  depth  of  10  feet."  For  the  alluvium  foundation 
the  internal  friction  angle  was  assumed  equal  to  35 
degrees  and  zero  cohesion. 


A  review  of  the  recommended  design*  for  a  homogeneous 
earth  embankment  composed  of  recompacted  glacial  till 
soils  indicate  that  adequate  factors  of  safety  against 
embankment  shear  failure  for  the  following  slope: 

Upstream  Slope  (H:V)  2  1/2:1  to  3:1 

Downstream  Slope  (H:V)  2:1  to  2  1/2:1 

We  further  note  the  computed  factor  of  safety  for  the 
downstream  slope  of  1.49  is  the  minimum  allowable  factor 
of  safety  according  to  th  '  Corps  of  Engineers  Guidelines 
for  the  case  of  steady  seepage  at  maximum  storage  pool. 

In  general  the  stability  analyses  were  based  on  con¬ 
servative  shear  strength  parameters  because  of  the 
gradation  of  samples  tested  compared  to  the  embankment 
composition. 

No  additional  stability  analyses  were  conducted  as  part 
of  the  Phase  I  Inspection  Report. 

Design  of  the  crest  width  and  longitudinal  camber  for 
settlement  considerations  as  well  as  the  cutoff  trench 
width  and  depth  are  in  accordance  with  standard  practice. 
Likewise,  the  design  and  construction  of  the  internal 
drainage  system  is  of  conventional  design  for  homogeneous 
earth  embankment  dams. 

c.  Erosion  Protection 

The  design  documents  do  not  appear  to  address  in-service 
erosion  protection  of  the  auxiliary  spillway  channels. 

The  sodded  slopes  of  the  embankment  appear  to  have  performed 
satisfactorily  and  can  be  expected  to  continue  to  do  so. 

*" Design  of  Small  Dams",  U.S.  Department  of  Interior,  Bureau 
of  Reclamation,  1977. 
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The  case  of  the  auxiliary  spillways  is  somewhat  less 
certain,  however.  The  calculated  maximum  discharge 
velocity  and  duration  of  flow  are  higher  than  would 
normally  be  considered  permissible  for  sodded  channels. 

d.  Seismic  Stability 

No  seismic  stability  analysis  was  performed  as  performed 
as  part  of  the  dam  design. 
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SECTION  7:  ASSESSMENT/RECOMMENDATIONS 


7.1  ASSESSMENT 

a.  Safety 

The  Phase  I  inspection  of  the  Ischua  Creek  Watershed 
Project  Site  6A  dam  did  not  reveal  conditions  which 
constitute  a  hazard  to  human  life  or  property.  The 
earth  embankment  is  considered  stable  based  on  the 
available  engineering  data  and  visual  observations.  The 
dam  and  spillways  are  capable  of  retarding  and  discharg¬ 
ing  floodwater  resulting  from  the  Probable  Maximum 
Flood  (PMF) . 

b.  Adequacy  of  Information 

The  available  data  reviewed  as  part  of  the  Phase  I 
inspection  is  adequate. 

c.  Nee^  for  Additional  Investigation 

We  recommend  that  the  following  potential  problems 
be  given  further  investigation  or  study. 

i)  A  study  should  be  made  of  the  channel 
velocities  in  the  auxiliary  spillways 
and  an  evaluation  of  the  need  for  additional 
erosion  protection. 

i i )  A  field  investigation  should  be  made  of  the 
source  of  the  wet  area  which  was  found  at 
the  contact  between  the  downstream  berm  and 
the  east  abutment.  The  need  for  any  type  of 
corrective  measure  should  be  evaluated  after 
this  determination  is  made. 

d«  Urgency 

An  emergency  preparedness  plan  for  notification  and 
evacuation  of  downstream  residents  should  be  developed 
and  implemented  within  6  months.  The  evaluation  of  the 
auxiliary  spillway  erodability  and  source  of  the  wet 
area  should  be  undertaken  within  6  months  and  completed 
within  18  months. 
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7.2 


RECOMMENDED  REMEDIAL  MEASURES 


a.  Remove  debris  from  around  drop  inlet  structures 
and  upstream  slope. 

b.  Place  and  compact  embankment  type  materials  in 
the  depression  over  the  west  principal  spillway 
outlet  pipe  along  the  south  wall  of  the  concrete 
impact  basin. 

c.  Repair  reservoir  drain  slide  gate  to  insure  slide 
gate  is  properly  seated  and  no  leakage  occurs. 

d.  Replace  riprap  along  west  side  of  outlet  channel 
adjacent  to  west  impact  basin. 

e.  Develop  and  implement  a  warning  system  and 
evacuation  plan  for  downstream  residents  and 
proper  authorities  in  the  event  of  large  auxiliary 
spillway  discharge. 
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APPENDIX  B 


VISUAL  INSPECTION  CHECKLIST 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  ft  GEOLOGISTS 


VISUAL  INSPECTION  CHECKLIST 


1)  Basic  Data 
a.  General 


Name  of  Dam  ^Z~5c  Au  st  _ ts/Se  &  4 _ 

Fed.  I.D.  ♦  26 £  -  3 3  9  9  DEC .  Dam  No.  a//  5 

River  Basin  /)/M  a  A  s/v  v  * 

Location:  Town  County 

U.S.G.S.  Quadrangle  _ 

Stream  Name  Oa  -/*  js  _ 

Tributary  of  ,2 ~5c.Av#  _ . _ 

Latitude  (N)  ^  °  /? _  Longitude  (W)  79° 

Type  of  Dam 

Hazard  Category  _ 

Date(s)  of  Inspection  /r /&  , 

Weather  Conditions  C/wcU» _ 

Reservoir  Level  at  Time  of  Inspection  £> 

Tailwater  Level  at  Time  of  Inspection  //,21  5" 


Dam  No. 


Stream  Name 


Longitude  (W) 


fO  u 


'o/tro 


b.  Inspection  Personnel  C'4/><eJrs  7~  /Zah 


’>/■  /A  /rj 


w.  tviouiuici  L  AAA'Jrs  /  /*Ava/oa?  37  -  '/Amur*,  /-fl  -w 

Qo/  £  hr*.  '  /a  /  JA'---  /J-stA  * 57 5> 


£q)  <„///✓>  ~  (  <J  HCr*  vfJS  C /k  *  K/OM'z^d  /9/zM-cS  ~}/(,  -  (,  -  3  7 

c.  Persons  Contacted  (Including  Address  &  Phone  No.)  _ 

,'e  Cfcs/r  -  ;5£;S  /£«r^/  -  7^- 332(* 


1  -S5&-3 


Mfiss/  Syr**.''**.  -  s/£ .  </2 3  -^-5  0  3 

History: 

Hrc  rf>4c-\  j  ,  , 

Date  Constructed  P //?/ 7/  Date(s)  Reconstructed qo*& 


Designer 

Constructed  by  _ 

Owner  /  *  tiara 


/£yj<f'ru-4  dus/  y/ss( 

^l*A  /  _ Q/'AO  , 

5~  /a»>-  A  ^  z-^/J  A//v  A 


Seismic  Zone  5?,,,.  j?  -  9^.,,- 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  ft  GEOLOGISTS 

VISUAL  INSPECTION  CHECKLIST 

2jL  Embankment 

a*  Characteristics 

1L  Embankment  Material'^  2111 

—  2.5/,  2j~ - ~3‘5a/j  j2oo  *5i  s* 

2)  Cutoff  Type  _ ~Trc~i^ _ 


5/C. A\  r  roJ 


3)  Impervious  Core  AJo/o  e 


T?WP  rp Q* 


4)  Internal  Drainage  System 

C*'  V^\,. )  .a  ftA 


Top.  ~D 


ft-'V  Qm  V  If 


5)  Miscellaneous 


b.  Crest 


1)  Vertical  Alignment 


2)  Horizontal  Alignment  AoJ 


3)  Surface  Cracks 


4)  Miscellaneous 


c.  Upstream  Slope 


1)  Slope  (Estimate)  (V:H)  1;  4p  k  ic,so 

2)  Undesirable  Growth  or  Debris,  Animal  Burrows 


3)  Slouching,  Subsidence  or  Depressions  a/q»/ £. 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  A  GEOLOGISTS 

VISUAL  INSPECTION  CHECKLIST 

4)  Slope  Protection  Gr  i  r  1  >.  i-v.  o 

_ R ■ p £& p  /4  57.5  7&  '/(,<!* O  _  £ _ 3  A-  ^ 

2>  /Qj~t  m/^  1-  too  \  VaO  “*) 

5)  Surface  Cracks  or  Movement  at  Toe  a/qa/£ _ 


d.  Downstream  Slope 

1)  Slope  (Estimate  -  V:H)  /.  J2  ^  -j  g>vL  flj  >g  60,0  HL  1-2 

2)  Undesirable  Growth  or  Debris,  Animal  Burrows  a/ca/& 


3)  Sloughing,  Subsidence  or  Depressions 


4)  Surface  Cracks  or  Movement  at  Toe  a/q^* _ 

5)  Seepage  _ cU/JU  <„,v  r.,** 

I  i  /  O  ^ 

Ur  Ua»  *  «  JQ  g  4  r  I  ^  ^  £3 1  -  >  J  ~  ^  cK  t  *  y>  ^Co  'V  1  ft 

W  ^Sfl.  'So.'l*  '"Pk-il  l^/V^  r*>  pot  Inrd) 

*  '  o  ' 

6)  External  Drainage  System  (Ditv.  ss,  Trenches;  Blanket) 

(_l  ri  A  «•  >N  A  OC-  Ju>s  ^  i- 

U  ------  — 

7)  Condition  Around  Outlet  Structure  ?l  ^  ;.w  r?  ‘  -Uw  ,  I* 

riuitSL*  ^  u-hloV  £X?4l<l  l»<  |o«.  vnL  >■>»«. 

£  rol'5^  b*  <0-^5- 

8)  Seepage  Beyond  Toe  -\joo>£, _ 


e.  Abutments-Embankment  Contact 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  a  GEOLOGISTS 

VISUAL  INSPECTION  CHECKLIST 
1)  Erosion  at  Contact  _ 


2)  Seepage  Along  Contract  OoV  ^  S'  uaA±*z 

fs  tV A  H  rJiape*- 


Drainage  System 

a.  Description  of  System 

Ore,  - 

-  lo'1  ^  C  C  W 

-  -v* - 

rr  >’  '  1  i-i  9  >  ^ 

lOO  '  V10.-1  i)rv 

<£ _ 

b.  Condition  of  System 

(  )/\  O  O  v/v  0 1  <_ 

c.  Discharge  from  Drainage  System 

'/Cl 2'/  ^Pr.elcwJ 

4) 


n 

Instrumentation  (Mojhumentation/Surveys,  Observation  Wells,  Weirs, 
Piezometers,  Etc.)  _ 


£&uL 


sf*  1+90  as,  £  j/- 


r+7>i 


Wf 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  «  GEOLOGISTS 


VISUAL  INSPECTION  CHECKLIST 


5)  Reservoir 

a.  Slopes 


b.  Sedimentation 


I  \J&\  f  >(4\  w''  H  OZ-I  X*  <N 


c.  Unusual  Conditions  Which  Affect  Dam 


6)  Area  Downstream  of  Dam 

a.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.) 

(04  VA\j — S-jp-U.  <93 _ 

b.  Seepage,  Unusual  Growth  a?oiQ  g: 


c.  Evidence  of  Movement  Beyond  Toe  of  Dam  aJq-q 


d.  Condition  of  Downstream  Channel 

f't  -?  -6  m-  filial  m 


'\,Ar  »  o-Pf  o 


7)  Spillway (s)  (Including  Discharge  Conveyance  Channel) 


I 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  ft  GEOLOGISTS 


VISUAL  INSPECTION  CHECKLIST 


c.  Condition  of  Auxiliary  Spillway^s) _ T^ggd' 


f 


t 


/t’fYY  '72^4 _ donJAJs/)SA~*  J&zd-  C>-f  Ss Sc. 

-  j  -  - .  —  —  —  ~~ 


Jr£*—-Ae2&L 


d.  Condition  of  Discharge  Conveyance  Channel 


8)  Reservoir  Drain/Outlet 
Type:  Pipe 


Conduit 


Other 


Material:  Concrete 

si2e:  3o“  J77/) 


JB£JL 


Metal 


Other 


Length  /0V0 


Invert  Elevations:  Entrance  Sz ^ 
Physical  Condition  (Describe) : 

Material:  _ 

Joints: 


/6>23.2.iT  **  -/'r//<*L 

Exit  //,  2p, y~  tOo/fA /  ^ <- 


Unobservable 


Alignment 


Structural  Integrity: 


Hydraulic  Capability: 


Means  of  Control:  Gate 
Operation:  Operable 


Valve 


Inoperable 


Uncon erolled 
Other 


Present  Condition  (Describe)  : 

^Y/a/cs  ^  ^  GtyC- 

c/terJ  <fs/  s  _ 


/f/i^  /^V/v*/.v>r  o/~  ./V'.dV 


U/O*  t 


17 


c?/?A  /O's.rt'j.K,  7^/tg/v  J-7+Jis/jA 


*  i 


THOMSEN  ASSOCIATES 


9) 


Structural 

a.  Concrete  Surfaces 

tZ^QSr  A  'A&J/'yy  f'  _fC/  ,3m  /  /r  A  _ 


b.  Structure  1  Cracking 


'il 


/16as£ 


c.  Movement  -  Horizontal  &  Vertical  Alignment  (Settlement) 
_ _ 


d. 


Junctions  with  Abutments  or  Embankments 


e. 


Drains  -  Foundation,  Jo infer-  Face 
./tfs/judl. — tZiS.de  A* _ 


f.  Water  Passages,  Conduits,  Sluices 


g.  Seepage  or  Leakage 


A/q. 


’OS)t 


THOMSEN  ASSOCIATES 


1.  Approach  &  Outlet  Channels 


p.  Miscellaneous 


APPENDIX  C 


HYDROLOGIC/HYDRAULIC  ENGINEERING 
DATA  AND  COMPUTATIONS 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  &  GEOLOGISTS 


CHECK  LIST  FOR  DAMS 
HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


AREA-CAPACITY  DATA:  -td^l 


Elevation 

(ft.) 

Surface  Area 
(acres) 

Storage  Capacity 
(acre-ft. ) 

1) 

Top  of  Dam 

7^7.2. 

5oo  o  o 

2) 

Design  High  Water 
(Max. Design  Pool) 

9 

/9o 

1/30  O 

3) 

Auxiliary  Spillway 
Crest 

/67  f.o 

/7V 

4) 

Pool  Level  with 
Flashboards 

0/1. 

/U 

Md. 

5) 

Service  Spillway 
Crest 

-  /u/o 

_ _ 

mo  .o 

DISCHARGES 

Volume 

(cfs) 


1) 

2) 

Average  Daily 

Spillway  @  Maximum  High  Water  ° ^  &**) 

W  /■/ 

35,  D 

3) 

Spillway  @  Design  High  Water 

//.  lr  '>  0 

4) 

Spillway  @  Auxiliary  Spillway  Crest  Elevation 

7^0 

5) 

Low  Level  Outlet 

6) 

Total  (of  all  facilities)  @  Maximum  High  Water 

33, 

7) 

Maximum  Known  Flood 

Oss  3s’oi^  v 

THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  a  GEOLOGISTS 

-ous^?— srouertm-es /emergency  drawdown  facilities: 


Type:  Gate  /  Sluice 

Conduit 

Penstock 

Shape:  c  "■ 

Size:  30  "  C>/*  ,>>* vC 

..jPC& . 

Elevations:  Entrance  Invert 

Exit  Invert 

/{,3  V- 2 

Tailrace  Channel:  Elevation 

JLZZ  5*. 

HYDROMETEROLOGICAL  GAGES : 

Type:  /!>/* 

Location: 
Records : 


Date  -  _ 

Max.  Reading  -  _ 

FLOOD  WATER  CONTROL  SYSTEM: 
Warning  System: _ 


Method  of  Controlled  Releases  (mechanisms) : 

_ Ql _ .  /6pq£>  />?/■/  .  f _ 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  a  GEOLOGISTS 


CREST: 


ELE  VAT  ION :  /C,572 


Type :  22*#  //  2 _ 

Width: _ 2£ _ Length: _ /oV  2 _ 

Spillover  2  ~~  lOro/Q  Jn/'/  I^vj  <*  22  ■  7 -  '~7  —p •  / 

Location  /De.^  2-h /s  3  -S /Ir'P/)  2/-J?.  2^'  _ 

*/  2^'  y  £  tT  ^  y  3  7"  S'*  ct  Sj?  ~f 


SPILLWAY: 


PRINCIPAL 


/  </ 


EMERGENCY 

Elevation  _ 2,79.  o _ 

i  Type  'Tbr.&r'j>a,tP„/  <Pu/  /A/  /  /  /  *it<% 

Width  **/+  '  _ 

_^___  _______ 


Type  of  Control 

_  Uncontrolled  _ _ 

Controlled : 

_  Type  _ 

(Flashboards;  gate) 

_  Number  _ 

_  Size/Length  _ 

Invert  Material  /e^i.v-  7  cjj-7  9ps /p.^  ^Sfr,*/  "72// 

/ 

Anticipated  Length  , 


anticipated  uengtn  , 

of  operating  service  23  2  Aouer.  t®  2/32 

7j^>  73  ‘  22' {2. L dzutez.  Chute  Length  _ 


3/z>  ^  /)&/?/"' a <■'/* 


Height  Between  Spillway  Crest  c _ 

&  Approach  Channel  Invert  ^  y 

(Weir  Flow)  ,  ,  ,?  /  <y  , 

/>’  T)*-"-*  S/jpe.  —  /  *2 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  Sr  GEOLOGISTS 


DRAINAGE  AREA: _ /?. /?  _ 

DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 

Land  Use  -  Type:  _ 

Terrain  -  Relief:  *3  SJLA.  eZi.  _ 

Surface  -  Soil:  £/at,* /  '7T//  f'js,  //  L  ) _ 

Runoff  Potential  (existing  or  planned  extensive  alterations  to 

existing  surface  or  subsurface  conditions) 

fynz  />'*■*  Ass.'  . _ J2l.  dagjds— 

s>t*;Ar  slSs  4  _ A/C  a/  f*  s _ 


Potential  Sedimentation  problem  areas  (natural  or  man-made; 

present  or  future) 


£ 


f  sZS'0  + 


^~o ' 7  3  ^ 

— - 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage 
capacity  including  surcharge  storage: 

v  / C,  ,350  jC**  /  /j  Atbo  //s  _  '£o*.r/  ifsav/d  £<z _ 

//f/usi  /Js)  J<  a /o'ls,  sas  /  -s>  /r'  a/*  yr<sf'  uo'  z  c*— 

-5~t4*w, _ _ _ 


Dikes  -  Floodwalls  (overflow  &  non-overflow)  -  Low  reaches  along 
the  Reservoir  perimeter: 


Location: 


Elevation: 


'o^barco,  £.4  . 

S'Jbctf-e<jx. 2. •  [Z,( 4  mik 

To+c\\  Amo.  }~  n.O 

.  •  -  r  v  ; 


I 


5tozi..j  ,*.  j  .  j  :  J  .  ..  .  .  i.  !  j.  : 

\m^)^0ZKib\U.z^L^  .  . 

:  .|  ’-  2,8A  h^,.  !..  J  ...;,:  j  .  r  ..  i  .  ;  -  I. 

I  ,  1  1  ;  '  !  1  ’  ; 

*  i  ‘  ‘  i  2ooo-n^o  ■  _  '  *  *  ? 

,  <K£a&iiji  »  10^4-po  ,  X  IQo  «  ZAl^  j. 

'  i  |  '  :  |  ‘  !  .  i  i  1  :  ;  !  ,  : 

* "  ~  4  t  •  j  |  "  ”  j  *■  p  •  »  ■*  j  ,  ♦  *  |  *■  |  ,  ■*  J  •  j  • 

,-Lm&\eiur  ,i  faul.vi  £aucAi(i  '  ;  j  I  .  . . . 

:  ^  i  I  I '  i  !  !  ■  I  i  ;  !  ;  !  i  !'  ,  1 

;:;f  i'^U(W)T*kki  W”rk4:  i  n.i 

'  I  i  :!;!!'!,  I 


^iMrsxl :  ;  Li  [_  :..|_}„i  ’ . :  j..  . 

...  !  i  .  L=  c-L.^ ( l-uY  t . 25 V.  24(..6U  4,68  k*«« 

,  ;  i  :  i  !  i  I  1  !  ;  i  :  !  i  i  ■  !  s  :  s  = 

T_t"“r  r‘  i . :  i<?2o-\ao't  ~r  ?-t- 1  t-:  r  :  i  *  •  *' 

_ i  _.i_.  £>U>e<s,  ‘{.fob1! .  .j/Lfibos  l .  K  !^P  1.D4  :  ....  !_ — l._, — 4 — i.-. 

_ I _ |  _  j _ _ j _ j _ j _ ^ _ i  .  j_  i._>  I  ■  ...  ; ; 

£.b&ch  cJc  Lftc\4‘m ... -[  _L.i  ....  :  i_i _ j  . ,  .L.  ’  .  i  ;...;  . . 


I5!!  !  !  j  1. ;  |  i.j  1  j  .j..: 

Lin^lpu.  Kehlff  4  Paul^os  lLaLVion  ■  !  ! 


_4 _ ^  ^v^viori^  ..  .  j  :  :.  , 

i:4 Li4  (4f^  (Msiri  -  I  *4*  L; .; 

i  i  i  *  |  ■  j  ■  !  I  :  1  ■  '  1  1  : 

Ih  .HITC-1  'O^  4or  . S'jjoo,ir«a.  I  (4pr,  2.8^4  c^c0^3)  t 

.(  *  $■&$  4  cp'  Q«43)  4b  vo^oL'.c .l-  un'ib  K^dfoc^ra^K 


I 


McFarland- Johnson  Engineers,  Inc. 

171  Front  Street 

BINGHAMTON,  NEW  YORK  13905 


HYbf2  OICJ'T 


JOB 

SHEET  NO  _ 

CALCULATED  RY  P’S’ 
CHECKED  RY  _ 


LjV  £ii 

OF _ _ _ 

DATF  (slSfiO _ 

DATE _ _ _ 


SCALE 


Pft.ofcAfj>LE  NtAxiMuM-  jpQS^'PiTATlOfJ" 

.  $U9>A(2EA-\  ^  _  , 

.  .\\#Jrro'i**{u>*o\0Y  C*X,  f loUWft  _ 

.K«c»pi+.aAS*yrs.  2Z-S  2<5o.<^,wi;\<l  -  ?4  h*r;  ^yaI^yv) 

i  .  bvAYO-tCtw  (2g.l<.lCvu&Vs;p  (‘Z^YYg  ?) 

.6  ^  r  .  |tt)6 . 

.  j  .  i  V^V>v.  -  J277m  , 

!  ••  *  *  -  lA  Wv.  —  1 4  t 


,Sur^A.REA-7. 

J  1  •■*;»•  •  .  ... 

.  Fyovvv  U^^ApvAfrlt;PvoU^^b  Qe\>rt[  K'l'b  pv'oW«bjc. 

.  j  l-cv^- *yv  .-  22-5  ^  -  24  W,  A uv^) 

:  1  *  1  •  r  ■  '  ,_;■••<  ... 

.  -  •  - ;  «0-€  —  Ay^.<a-~  T)LAY<atXx-w.  f^c  iV*u  | p  z.) 

Ill  t 

■  4  .  £\Kr.  .—  (14  ?a  ; 

I  .  !  .  .[  JZVvr.  124^  . 

;  ■  -  .  !  £4  Wy.  -  13-]^ 


-j 

i 

* 

I 

1 

i 


I 

4 
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McFarland-Johnson  Engineers,  Inc. 
171  Front  Street 

BINGHAMTON,  NEW  YORK  13905 


SHEET  NO 


OF 


,  S+a^e^TiscVw^e  .c 

\  !  *  1  « 

»■*»****•  I  .}»4 

,  Normal :  Pool  fAe^afiovr  7  [661.0 

.  ,  i 

;  £le\/pcViqn  of  C.pe$f .  of  pd?c  -  1 66 1 , 9 
.  ‘ppiijwc^  Eley. .  -  1075  •  9 

E.\,e.v/af  1  ot,  of.  fo^  of  Oam  "  1660.6 

«tjr>  of  Tpv\\uj«4'CC'  '  I  (ffZ2.i  5 


(ToJin  9o>ro>.U€.\  “Ov/pVtim^ 

If  i  sec  Weir  Len^K  1  ^ , 

,  Ovf'et  Pipe.  *  4?"RcP,  1  y\=- p  12. 

Len^lrs  of  Pipe.  ~  £$0.^3 

Etwofioo  *>f Pipe.  ■  \(oll,o 


(t)  'To,  Compute  -rV>c  diiCViOrqe.  4V\ua,-H'c  < i^C<(  od«’T  TlpuJ  e.yjcA sjvt<i 
.  ,  for  4in,c_  ccw/oif  <2-  1,663.0,  At  c4ti<^e£  IGti.O  tk-t.  r^adwc-fer 

fi.+  +K«.  i.'.tcf  t^cetcU,  -fWi  of  H**.  cf<.4  or  r  >c.er  ;>nd  cl  icC-Wr.-x.  'C  ■-o^'jtni 

,  i  +k<V>  pi  pe,  c?i^  let  coated .  .  ,  „ .  . 

,  0  Coc-£fic.\e<\f  of  Weir »  5,0  .  ,  ...  ....  ... 

„(§)  fce>ce&4  cf  Pyklic  Sfuxtp  Erv^'ioeer'i.*^  c«  rwW  it 5  ,wac  oce4.4a 

,  c.cm^4  .HeaivPdtcr  <KSSum\.c<^  XnUVft  QvMef  Control.  Lonc^  Wcf  cal eOicrfo-,'. 

, !  ’  Were-  v^cje  fa  por-n^ofe,  .keodvoafec  cd^Qcdf'ne.  U«>i4  :f  4^  cTtif.  . 

.(§).  Tn  ccrv^jfVi^  dioe’rcare  4Wou<^  emerqer'OU  epiUvJOuj  t  app teach  -/elcd-Kj  <*q<4 
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ENGINEERING  6  WATERSHED 
PLANNING  UNIT 
UPPER  OARBY,  PA 


- U.  S.  DEPARTMENT  OF  AGRICULTURE  -  SOIL  CONSERVATION  SERVICE - 

Multipurpose  don  site  No.  6A,  of  the  Ischua  Creek  watershed  protection 
project,  is  located  approximately  one-half  mile  southeast  of  Frank llaville, 

New  York,  on  Cates  Creek,  a  tributary  of  Ischua  Creek.  Site  No.  6A  is  in 
series  and  approximately  2.9  miles  downstream  from  the  completed  site  No.  5* 
Sheet  4  of  this  report,  together  with  the  Frankllnville,  N.  Y.  15-minute 
quadrangle  published  by  the  U.  S.  Geological  Survey,  may  be  used  to  locate 
the  structure  more  definitely. 

A  summary  of  pertinent  design  information  is  given  on  sheet  2  of  this  report. 

Criteria  and  procedures  used  in  this  design  are  given  in  the  following 
Soil  Conservation  Service  publications: 

National  Engineering  Memorandum  No.  27,  Limiting  Criteria  for  the 
Design  of  Earth  Dams 

National  Engineering  Memorandum  No.  42,  Reinforced  Concrete  Pipe 
Drop  Inlet  Barrels 

National  Engineering  Memorandum  No.  50#  Pipe  Drop  Inlet  Type 
Principal  Spillways 

National  Engineering  Handbook  No.  4,  Hydrology 
National  Engineering  Handbook  No.  5#  Hydraulics 
National  Engineering  Handbook  No.  6,  Structural  Design 
National  Engineering  Handbook  No.  8,  Geology 
Engineering  Division  Technical  Release  No.  2,  Earth  Spillways 
Engineering  Division  Technical  Release  No.  5#  Structural  Design 
of  Underground  Conduits 

Engineering  Division  Technical  Release  No.  10,  Storage— Floodwater  , 

Retarding  Structures 

Engineering  Division  Technical  Release  No.  12,  Procedure  for 
Computing  Sediment  Requirements  for  Retarding  Reservoirs 
Upper  Darby  Method  of  Reservoir  Flood  Routing 

This  is  one  of  eight  proposed  floodwater  retarding  dams  in  the  Ischu-i  Creek 
watershed  designed  te  reduce  floodwater  damages.  It  will  retard  a  100-year 
frequency  storm  without  discharge  occurring  in  the  emergency  spillway.  The 
permanent  pool  has  a  water  surface  area  of  80  acres  and  a  beneficial  storage 
volume  of  972  acre-feet  in  addition  to  the  50  -year  sedimert  .storage. 

The  results  of  hydrologic  and  hydraulic  computations  are  glveu  on  sheet  3  of 
this  report. 

The  structure  consists  of  a  compacted  earth  fill  with  a  cutoff  through 
alluvial  gravel  to  firm  sandstone  in  the  left  abutment  and  to  firm,  relatively 
impervious  glacial  till  in  the  flood  plain  and  right  abutment.  A  drainage 
system  is  located  under  the  downstream  portion  of  the  earth  fill  to  control 
the  phreatic  surface  and  to  collect  seepage. 

The  principal  spillway  system  is  two  parallel  drop  inlet  structures  each  con¬ 
sisting  of  a  single  stage  reinforced  concrete  riser,  42-inch  diameter  rein¬ 
forced  concrete  water  pipe,  and  a  reinforced  concrete  Impact  basin  to  dissi¬ 
pate  the  energy  of  high  velocity  discharge  at  the  outlet  end  of  the  pipe. 


ENGINEERING  ft  WATERSHED  PLANNING  UNIT,  UPPER  DARBY,  PA. 


U  S  DEPARTMENT  OF  AGRICULTURE  -  SOIL  CONSERVATION  SERVICE 

DESIGH  REPORT  SUMMARY 


I.  Watershed  data 

A.  Structure  class 

B.  Drainage  area 

C.  Tine  of  concentration  -  T 

D.  Hydrologic  curve  number  -  C 

1.  Moisture  condition  II  n 

2.  Moisture  condition  III 

II.  Principal  spillway  (two  parallel  systems) 

A.  Conduit 

1.  Size  (I.D.) 

2.  Length 

B.  Riser 

1.  Size 

2.  Height 

C.  Weir  length 

D.  Orifice  size 

E.  Pond  drain  size 

F.  Type  of  energy  dissipator 


_ LS 


Ac. 

Hrs. 


18 

31 


42  In. 

240. 35  Ft. 

3.5x10.5  Ft. 

54  Ft. 

19  Ft. 

___________  In. 

_2°_  Ic- 

concrete  impact  basin 


III. 


Emergency  spillway 

A.  Width  200  and  500  Ft. 

B.  Side  slopes  j;l 

C.  Length  of  level  section  30  Ft. 

D  Exit  elope  0.022  Ft/Ft. 

K.  Maximum  velocity  at  control  section  (D.H.W. )  9.(?  Ft /Sec. y 

F.  Duration  of  flow  (D.H.W.)  through  emergency  spillway 53784  Hrs. 

G.  Frequency  of  use  less  than  once  in  100  years 


iv.  Barth  fill 
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HYDROLOGY  AND  HYDRAULICS  SUPPLEMENT 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

SOIL  CONSERVATION  SERVICE 

Syracuse,  New  York  13210 


subject-  ENG  13  -  Ischua  Creek  Site  6 A  date:  8/6/70 

*•  Revised  Hydrology  and  Hydraulics 


TO: 


THE  FILES 
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I 

I 

I 

i: 

[ 

i 


i 
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Summary  of  Revised  Hydrology  and  Hydraulics  for  Ischua  Site  6A  Emergency 
Spillway  and  Freeboard  Hydrographs. 

Due  to  an  excess  of  Excavation  from  the  Bnergency  Spillways,  a  revision 
in  the  bottom  width  of  the  right  emergency  spillway  was  determined  to  avoid 
wasting  of  excavation. 

Criteria  used  is  the  same  as  the  original  design  with  the  exception  of  the 
Emergency  Spillway  Hydrograph  minimum  point  rainfall.  The  minimum  used  was 
to  be  either  (1)  1.00  times  the  design  point  rainfall  (1.00  x  7.9")  modified 
by  the  previous  Areal  Rainfall  Factor  OR:  (2)  the  point  rainfall  called 
for  under  the  current  Engineering  Memorandum  #27  (Rev.)  (9.0")  modified  by 
the  current  areal  rainfall  factor.  A  sumnary  of  the  data  used  for  the  routings 
is  attached. 

Several  bottom  widths  were  run,  with  a  resulting  bottom  width  of  450'  total 
used.  This  reduces  the  right  emergency  spillway  bottom  width  from  300'  to  250’. 
The  design  high  water  elevation  is  lowered  to  1682.9  from  1684.2  and  the  top  of 
dam  is  raised  to  1687.2  from  1686.6.  The  design  high  water  is  lowered  because 
the  point  rainfall  for  the  emergency  hydrograph  that  was  used  in  the  original 
design  was  1.75  (7.9"),  The  top  width  of  the  dam  is  to  remain  the  same  as  the 
original  design  (20  ft.).  The  resulting  steepening  of  the  side  slopes  is  felt 
to  have  an  insignificant  effect  upon  the  stability  of  the  dam.  The  above 
mentioned  changes  were  discussed  between  L.  Ibbitson  and  G.  Oman  on  August  4 
and  5,  1970. 
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DETAILED  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 


GENERAL 


New  York 


Cattaraugus _ ^  ^  , 


;  Witinhid . 


Ischua  Creek 


Subwiterjhtd  Gates  Creek  fund  class - _ Sit«  numbir 

-n  .  _  ,  (ff-2,  WP-1.  etc.) 


Site  (roup . 


Structure  class 


Invastigatad  by. 


jS7//j  Geologist. ,  Equipment  used . 

(jignitun  end  title) 


Backhoef  Drill  Rig 
(Type,  size,  mike,  model,  etc.) 


SITE  DATA 


Drelnege  ere*  size  19.1  sq.  mi.,  _12*224,Crej.  Type  of  structure  Earth  Fill 
Direction  of  velley  trend  (downstresm) _ NgrJhweSt _ t  Maximum  height  of  fill _ 


.Purpose  Multi-purpose 
_ feet,  lingth  of  filt _ 1Q5Q_ 


Estlmeted  volume  of  completed  fill  required . 


Sediment 

Floodwiter 

Recreation 


Volume  (ic.  ft.) 

138 


STORAGE  ALLOCATION 

Surfice  Aree  (teres) 

. _ 23 


Deoth  et  Dem  (feet) 
11 


SURFACE  GEOLOGY  AND  PHYSIOGRAPHY 

* 

Physiographic  description  Allegheny  Plateau  .Tapognphy  Mod.  Steep  attitude  of  beds:  Dip  -  ~~~  Strike.... _ 

StHpness  of  ibutments:  left  36  percint:  Right  36  percent.  Width  of  ftoodplein  et  centertine  of  dem - 1^2 - I 

Cenertl  geology  of  site:  This  site  is  located  in  the  Allegheny  Plateau  physiographic  province. 

—Specifically.  it  is  17  miles  north  of  Glean.  New  York,  and  a  mile  SE  of  the  village  of 


Les  nort 


Franklinville. _ _ _ 

The  topography  in  the  area  is  generally  of  the  glacial-depositional  type  of  the 
Binghamton  drift.  Morainal  deposits  are  common  in  the  area.  The  material  in  the _ 


uplands  is  predominantly  till  with  occasional  kames  and  kame  terraces  of  gravel.  The 


Binghamton  drift  is  characterized  by  an  abundance  of  both  igneous  erratics  and  of _ 


limestones.  _ _ 


Morainal  deposits  plugged  the  north  end  of  the  main  valley  of  Ischua  Creek; _ 


bringing  about  drainage  reversal  and  post-glacial  drainage  to  the  south.  During  inter¬ 


mediate  stages f  a  glacial  lake  was  formed  in  the  Ischua  valley.  Deep  sand  deposits  occur 


a  short  distance  downstream  from  this  C/L#  indicating  proximity  to  an  old  glacial  lake 


shore  line.  _ 


Underlying  bedrock  is  interbedded  shales  and  sandstone  of  Devonian  Age.  This  bed¬ 


rock  was  encountered  in  drilling  the  left  emergency  spillway  and  in  the  backhoe  pits  in 


the  flood  plain  adjacent  to  the  steep  left  abutment. 
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FEATURE 


Centerline  of  Dam 


it 

it’ 


(Centerline  of  Dim,  Principal  Spillway,  Emergency  Spili.vay,  the  Stream  Channel,  Investigations  for  Drainage  of  Structure,  Borrow  Area,  Reservoir  Basin,  etc.) 


DRILLING  PROGRAM 


Number  of  Samples  Taken 


Equipment  Used 


Backhoe 


Drill  Ri 


Number  of  Holes 
Esploration  Sampling 


Undisturbed 
(state  type) 


Disturbed 


SUMMARY  OF  FINDINGS 

(includo  only  factual  data) 


Both  the  left  and  right  abutments  of  this  site  consist  of 


This  till  also  underlies  the  flood  plain  at  depths  ranging  from  7’  to  10'.  At  the 


intersection  of  the  left  abutment  and  the  flood  plain,  bedrock  occurs  at  about  a 


4’  depth,  dropping  off  under  the  flood  plain  to  a  depth  exceeding  29’  in  the  vicinity 

of  D.H,  #6. _ 

The  till  in  the  abutments  and  under  the  flood  plain  i3  very  dense,  with  very  lo\» 


permeability.  The  overlying  gravels  in  the  flood  plain  are  permeable,  with  a  con¬ 


siderable  amount  of  seepage  occuring  at  the  3’ —5’  depth.  The  stream  in  this  flood 


plain  is  influent  for  a  major  portion  of  the  year,  with  a  considerable  amount  of 


water  moving  downstream  in  these  gravel.*:.  _ 


the  bedrock  under  the  left  abutment  is  an  interbedded  sandstone  and  shale. 


Bedding  is  fairly  thick,  ranging  from  1,5*  to  3.0’. 
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feature _ Emergency  Spillway _ 

(Centerline  of  0am,  Principal  Spillway,  Emergency  Spillway,  the  Stream  Channel,  Investigations  for  Drainage  of  Structure,  Borrow  Area,  Rest.voir  Basin,  etc.) 


Equipment  Used 


Backhoe 

Drill  Rife 


DRILLING  PROGRAM 


Number  of  Samples  Taken 


Number  of  Holes 

Undisturbed 

Disturbed 

Exploration 

Sempling 

(state  type) 

Urge 

Small 

18 

2 

— 

6 

— 

8 

8 

— 

— 

45 

Total 


26  10 


SUMMARY  OF  FINDINGS 

(include  only  factual  data) 


45 


_ Glacial  till  occurs  quite  uniformly  over  the  entire  emergency  spillway  excavation 

area. _ 

Generally  speaking,  the  material  is  homogeneous  from  the  standpoint  of  engineering 

characteristics.  There  is,  however,  a  definite  break  in  color,  with  blue-gray  till 

overlain  by  brown  till. 

The  left  spillway  is  underlain  by  bedrock,  with  a  portion  of  it  occurring  above 
design  grade  line.  There  is  an  estimated  200  cu.  yds.  of  rock  removal. 

Areas  of  relatively  clean  sand  and  some  silt  occur  in  localized  areas  in  the  left 
spillway.  None  was  encountered  in  the  test  pits  in  the  right  spillway. 

All  of  the  borrow  will  come  from  the  emergency  spillway  excavation. 
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(Csnterline  of  D*m,  Principal  Spillway,  Emergtncy  Spillway,  fht  Stream  Channel,  Investigations  for  Drainaga  of  Structure,  Borrow  Area,  Reservoir  Basin,  etc.) 


DRILLING  PROGRAM 


Number  of  Samples  Taken 


Equipment  Used 


Number  of  Hoies 
Exploration  Sampling 


Undisturbed 
(state  type) 


Disturbed 

Large  Small 


Backhoe  3 


The  dense  glacial  till  uniformly  underlies  the  entire  extent  of  the  principal 
spillway.  This  till  was  encountered  at  an  average  depth  of  10*  in  all  three  test  pits. 


Over  the  till,  the  material  is  a  fairly  clean  coarse  gravel.  In  all  three  pits, 
heavy  seepage  was  encountered  in  these  gravels. 

Ground  water  table  appears  to  be  somewhere  in  the  3*— 5*  zone,  depending  on  the 
area.  Recharge  is  fairly  high. 
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DETAILED  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 


Foundation  Drain 

FEATURE _  _ _ 

(Centerline  of  Oam,  Principal  Spillway,  Emergency  Spillway,  the  Stream  Channel,  Investigations  for  Drainage  of  Structure,  Borrow  Area,  Reservoir  Basin,  etc.) 


Equipment  Used 


DRILLING  PROGRAM 


Number  of  Holes 
Exploration  Sampling 


Numbs.  of  Samples  Taken 


Undisturbed 
(state  type) 


Disturbed 

Large  Small 


SUMMARY  OF  FINDINGS 

(Include  only  factual  data) 


These  three  pits  were  dug  near  the  downstream  toe  of  the  dam.  slightly  downstream 


from  the  probable  location  of  the  drain. 


The  material  encountered  was  essentially  the  same  as  that  logged  upstream  at  the 


C/L  location.  The  glacial  till  occurs  at  a  slightly  shallower  depth,  being  logged  at 


a  uniform  depth  of  7*  in  these  three  pits. 


The  three  samples  taken  were  of  the  gravels  overlying  the  till. 
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(signature  and  title) 


INTERPRETATIONS  AND  CONCLUSIONS 


Centerline  of  Dam 


With  dense  till  and  bedrock  underlying  the  entire  extent  of  the  C/L  of  the  dam,  foundation 
problems  are  pretty  much  at  a  minimum  on  this  site.  Blow  count  in  the  surficial  gravels 
is  quite  high,  and  very  high  in  the  underlying  till.  The  bedrock  surface,  as  shown  in 
the  detail  sketch  of  the  area  near  T.P.  #4,  is  dipping  at  a  moderately  shallow  angle. 

This,  coupled  with  the  extremely  dense  till,  should  obviate  the  need  to  consider  differen¬ 
tia.!  settlement  between  the  rock  and  the  till  as  a  problem. 

The  10f  or  so  of  gravel  and  silt  overlying  the  till  is,  of  course,  permeable.  Seepage 
into  these  flood  plain  test  pit3  was  fairly  rapid.  The  GWT  in  these  gravels  will,  of 
course,  drop  during  July,  August  and  September,  but  I  feel  that  there  is  a  good  possibility 
of  water  in  them  at  any  time  of  the  year. 

We  will  need  to  install  a  cutoff  through  these  gravels  and  at  least  2’  into  the  under¬ 
lying  till.  In  the  left  abutment,  a  key  should  be  cut  into  unweathered  bedrock  to  carry 
the  cutoff  across  the  extent  of  the  flood  plain  and  abutments. 

There  did  not  appear  to  be  any  seep  areas  on  either  abutment,  or  at  the  junction  of  the 
flood  plain  and  the  abutments.  There  is,  however,  a  possibility  that  some  minor  seepage 
will  be  picked  up  in  the  left  abutment  when  the  area  is  scalped.  It  would  be  a  rare 
situation  if  no  ground  water  was  seeping  out  of  the  rock  at  this  point.  However,  I  do  not 
feel  that  the  amount  will  be  significant. 

Both  abutments  should  be  flattened  somewhat  to  meet  the  requirement  of  a  1:1  slope  or 
flatter  for  compaction. 

Bedrock  exposed  in  the  stream  downstream  from  the  C/L  of  dam  is  flat-lying,  and  the 
cores  recovered  from  the  drill  holes  also  indicate  horizontal  bedding. 

There  is  a  question  in  my  mind  as  to  how  much  of  the  flood  plain  material  should  be 
scalped  under  the  base  area  of  the  dam.  With  the  exception  of  the  upper  portion  of 
D.H,  #5,  blow  count  in  the  ’’clean”  gravels  is  quite  high.  Excavation  of  the  cutoff  trench 
and  the  principal  spillway  trench  down  to  till  and  backfilling  with  embankment  material 
will  set  up  a  condition  for  moderate  differential  settlement.  Consideration  should  be 
given  to  the  removal  of  enough  of  these  gravels  in  order  to  minimize  this  problem. 

We  have  had  some  trouble  with  softening  of  till  foundations  when  we  have  excavated  a 
trench  in  saturated  flood  plain  gravels.  The  water  seeps  into  the  trench  from  the  gravel 
and  equipment  moving  in  the  trench  works  the  water  into  the  silt  fraction  of  the  till. 

The  till  softens,  and  further  excavation  is  required.  I  would  suggest  that  an  upstream 
diversion  be  constructed  to  drain  and  divert  the  water  away  from  proposed  excavations  in 
the  foundation. 
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INTERPRETATIONS  AND  CONCLUSIONS  (continued) 


As  indicated  in  the  front  of  this  report,  the  emergency  spillways  are  predominantly 
glacial  till.  The  right  spillway  is  somewhat  more  homogeneous  than  the  left.  The  Lackhoe 
pits,  to  a  depth  of  13 f,  revealed  only  a  slight  variation  in  texture  and  a  change  in  color 
from  brown  to  bluish  gray  at  a  depth  of  about  81.  The  drill  holes,  carried  to  greater 
depths,  validated  this  information. 

In  the  left  spillway,  an  area  of  sand  and  silt  exists  in  the  vicinity  of  T.P.  Nos.  253  and 
254.  This  material  was  wet  in  pl.ee,  and  we  can  probably  expect  some  stability  problems 
with  it  when  the  spillway  is  excavated.  This  situation  is  quite  similar  to  the  outside 
slope  of  the  emergency  spillway  on  Site  #16,  Conewango  Creek  Watershed.  However,  I  still 
feel  that  it  would  be  wiser  to  excavate  with  normal  side  slopes  and  then  go  back  in  and 
blanket  with  heavy  gravel  if  we  have  trouble  with  this  material  on  these  slopes.  Behavior 
of  the  material  on  Site  #16  may  give  us  a  clue  as  to  what  to  expect  on  this  site.  It 
appears  that  the  volume  of  sand  and  silt  involved  is  rather  small  and  that  the  area 
.  covered  is  fairly  restricted.  It  is  conceivable  that  pans  could  mix  this  in  with  the  till 
at  least  to  some  extent.  This  would  cut  down  the  amount  that  we  would  have  to  spoil. 

Bedrock  underlies  much  of  the  left  emergency  spillway  area.  The  rock  surface  was  delineated 
in  a  number  of  places  with  drill  holes  and  backhoe  pits.  A  contour  map  of  this  surface  was 
interpolated  from  this  information.  Rock  excavation  is  estimated  to  be  in  the  neighborhood 
of  200  cu.  yds.  Rippability  of  this  rock  is  quite  variable,  as  shown  in  the  photo  of  the 
cores  recovered  from  the  drill  holes.  However,  with  this  small  amount,  determination  of 
rippability  of  the  rock  would  seem  to  bo  a  rather  inconsequential  item. 


Dense  glacial  till  underlies  the  entire  extent  of  the  proposed  C/L  of  the  principal  spill¬ 
way.  While  I  did  not  have  any  drill  holes  at  this  exact  location,  it  is  logical  to  assume 
that  the  blow  count  data  for  the  three  drill  holes  along  the  C/L  of  dam  would  be  valid  for 
the  materials  along  the  principal  spillway. 

I  recommend  that  the  trench  be  excavated  down  to  the  glacial  till  and  backfilled  with 
select  material  from  the  emergency  spillway  excavation.  While  I  cannot  predict  the  loca¬ 
tion  of  the  GWT  at  the  time  of  construction,  I  would  like  to  re-emphasize  the  need  for  at 
least  consideration  of  some  type  of  dewatering  of  these  gravels.  This  procedure  should 
minimize  the  softening  of  the  underlying  till  with  the  resultant  need  to  over  excavated. 

GENERAL 

Test  pits  dug  for  the  initial  downstream  location  of  this  dam  revealed  about  10*  of 
gravelly  material  underlain  by  sand  over  much  of  the  flood  plain  area.  I  visually  classi¬ 
fied  this  material  as  a  GP  or  GW.  The  outlet  channel  for  the  present  C/L  location  will 
need  to  be  designed  for  this  gravel. 


1 
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INTERPRETATIONS  AND  CONCLUSIONS  (continued) 

The  basin  behind  this  structure  is  very  similar  to  the  basin  behind  Site  #5,  further 
upstream  on  this  tributary.  With  dense  till  and  bedrock  as  a  cutoff  point  under  the 
C/L  of  this  dam,  I  do  not  feel  that  seepage  losses  will  effect  the  maintenance  of  a 
permanent  pool  behind  this  structure.  Site  H  has  held  a  permanent  pool  very  well, 
with  a  less  positive  cutoff. 

Pressure  tests  were  run  in  the  bedrock.  As  indicated  in  the  logs,  moderate  water  loss 

was  experienced  in  some  horizons.  However,  it  should  be  borne  in  mind  that  this  is  a 

horizontal  transmission  of  water,  rather  than  vertical.  It  is  entirely  logical  to 
assume  that  vertical  transmission  of  water  from  the  pool  into  these  more  permeable 
zones  in  the  rock  would  be  a  lot  lower  than  the  pressure  tests  would  seem  to  indicate. 
The  photo  of  the  rock  core  recovered  from  D.H.  # 7  shows  good  solid  rock  from  15.5  to 
18.5,  with  a  fractured  zone  from  18.5  to  21.0.  The  3  G.P.M.  loss  undoubtedly  occurred 
in  this  fractured  zone.  Vertical  permeability  would  appear  to  be  near  zero.  If  it  is 
felt  that  the  seepage  losses  through  the  rock  will  be  excessive,  it  should  be  possible 
to  blanket  the  west  side  of  the  flood  plain  for  the  required  distance  upstream.  I  do 
not  feel  that  any  seepage  will  occur  in  the  till  underlying  the  central  and  east  side 

■  of  the  flood  plain,  therefore,  the  need  to  blanket  would  be  confined  to  the  west  side. 

All  of  the  fill  material  will  come  from  the  emergency  spillway  excavation,  therefore, 
no  separate  borrow  investigation  was  made. 

I  do  not  believe  that  the  ’'clean”  gravels  encountered  in  the  flood  plain  will  be 
suitable  for  drainage  or  filter  material.  There  are  two  large  commercial  sources  of 
washed  and  screened  sand  and  gravel  nearby  in  this  watershed,  therefore,  the  cost  will 
not  be  excessive  for  imported  material. 
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UNITED  STATES  GOVERNMENT 

Memorandum 


September  9,  1964 


to  :  W.  S.  Atkinson,  State  Conservation  date: 

Engineer,  SCS,  Syracuse,  New  York  13210 

from  :  Rey  S.  Decker,  Head,  Soil  Mechanics  Laboratory, 

SCS,  Lincoln,  Nebraska  68508 

subject:  ENG  -  Soil  Tests  l8  -  New  York  WP-08,  Ischua  Creek,  Site  No.  6a 
(Cattaraugus  County) 


ATTACHMENTS 


1. 

2. 

3- 

4. 

5. 

6. 


Fbm  SCS-354,  Soil  Mechanics  laboratory  Data,  2  sheets. 

Form  SCS-355*  Triaxial  Shear  Test  Data,  2  sheets. 

Compaction  and  Penetration  Resistance  Report,  5  sheets. 
Filter  Design,  1  sheet. 

Summary  •  Slope  Stability  Analysis,  3  sheets. 


Form  SCS- 35 2, 
Form  3CS-353, 
Form  SCS- 35 7, 


Investigational  Plans  ind  Profiles. 


DISCUSSION 


FOUNDATION 


A.  Classification:  The  foundation  at  this  site  consists  of  glacial  till 
on  the  abutments  and  alluvial  silts  and  gravels  overlying  glacial  till 
in  the  floodplain. 

lhe  glacial  till  on  the  left  abutment  is  underlain  by  bedrock  at  depths 
of  from  about  4  feet  at  the  base  of  the  left  abutment  to  a  depth  of 
about  20  feet  at  the  inside  edge  of  the  emergency  spillway. 

Bedrock  was  not  reached  within  the  investigational  depth  on  the  right 
abutment.  Hole  No.  271  in  the  emergency  spillway  on  thi3  abutment  was 
drilled  to  a  depth  of  45  feet. 

The  floodplain  :ilts  and  gravels  are  about  8  to  10  feet  thick  and  over- 
lie  glacial  till  except  in  the  area  at  the  base  of  the  right  abutment 
where  the  floodplain  sediments  directly  overlie  bedrock. 

B.  Density:  The  glacial  till  on  the  abutments  and  in  the  floodplain  is 
described  as  dense.  Blow  count  values  in  the  till  in  the  floodplain 
section  ranged  from  about  35  to  greater  than  100  blows/foot. 

On  Site  4  in  this  watershed  a  GM  glacial  till  that  contained  30  percent 
gravel  and  about  45  percent  fines  had  an  in-place  density  of  about  130 
p.c.f.  Based  on  the  high  blow  count  we  would  expect  the  in-place 
density  of  the  GM  in  the  floodplain  section  to  exceed  120  p.c.f.  also. 
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Blow  counts  in  the  alluvial  gravel  zone  ranged  from  12  to  86  blows/foot, 
lhe  ML  in  drill  hole  No.  7  has  a  penetration  resistance  of  39  blows/foot. 
The  x-elative  density  of  the  12  to  13-blow-per-foot  alluvial  GM  is  Judged 
to  be  in  the  range  of  70  percent. 

C.  Strength:  Blow  count  data  indicates  that  the  alluvium  will  have  lower 
shear  strength  values  than  the  glacial  till.  Based  on  the  indicated 
relative  density  of  the  alluvium,  we  suggest  design  shear  strength 
values  of  0  *  35 *>  c  *  0  for  the  alluvium.  The  suggested  values  are 
based  on  the  assumption  that  the  bulk  of  the  ML  surface  zone  in  the 
floodplain  will  be  removed  during  site  preparation. 

D.  Consolidation:  The  blow  count  tests  indicate  a  dense  till;  therefore, 
consolidation  within  the  till  is  expected  to  be  very  low. 

Some  consolidation  may  be  expected  within  the  alluvium.  The  potential 
is  expected  to  be  fairly  low,  however,  and  the  settlement  is  expected 
to  occur  during  the  construction  period. 

Differential  settlement  is  not  expected  to  be  a  problem  in  the  area  of 
the  bedrock  contact  near  the  base  of  the  left  abutment.  The  slope  of 
the.  bedrock  appears  to  be  slightly  flatter  than  2:1  and  consolidation 
within  the  dense  till  is  expected  to  be  minor. 

E.  Permeability:  The  Geologist  expects  the  dense  till  on  the  abutments 
and  in  the  floodplain  to  have  a  very  low  permeability  rate. 

Moderate  water  loss  occurred  in  some  horizons  in  the  bedrock.  The 
Geologist  compares  the  conditions  at  this  site  to  Site  5  on  this  water¬ 
shed,  however,  and  states  that  Site  5  has  held  a  permanent  pool  very 
well. 


EMBANKMENT 


A.  Classification:  The  borrow  material  will  be  obtained  from  the  emergency 
spillways.  Three  samples  from  the  right  spillway  and  two  samples  from 
the  left  spillway  were  submitted  to  the  laboratory.  The  samples  indicate 
a  fairly  uniform  material  that  contains  about  25  percent  gravel  and 
about  50  percent  fines.  The  liquid  limits  range  from  17  to  26  and  the 
!  Pi's  range  from  1  to  8.  These  samples  are  classed  as  CL,  CL-ML  and  SM. 


B.  Compacted  Density:  Standard  Proctor  density  tests  were  made  on  the 
fraction  finer  than  the  3 A -inch  size  as  requested.  The  compaction 
tests  were  made  on  Samples  65W214,  65W216  and  65W217.  In  addition  to 
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the  compaction  tests  on  the  minus  3/4  fraction,  Proctor  tests  were  made 
on  the  minus  4  fraction  of  Samples  65W214  and  65W217* 

The  density  obtained  on  the  minus  4  fraction  when  the  gravel  up  to  3/4  in. 
was  included  was  slightly  less  (98#  to  99$)  than  obtained  when  only  the 
minus  4  material  was  compacted.  The  tt  ,ts  were  made  in  I/30  cubic  foot 
molds  and  some  interference  probably  occurred  between  the  gravel 
particles  and  the  mold  which  resulted  in  the  slightly  lower  minus  4 
density  when  the  gravel  was  included. 

C.  Shear  Strength;  Triakial  shear  tests  were  made  on  Samples  65W214  and 
55W2 Tf.  The  tests  were  made  on  the  minus  4  fraction.  The  tests  were 
made  on  specimens  molded  to  about  93*5  to  94.5  percent  of  Standard 
Proctor  density.  The  samples  were  soaked  to  saturation  prior  to  place¬ 
ment  in  the  shear  chambers.  The  consolidated,  undrained  shear  values 
obtained  were  0  ■  21.5*,  c  ■  300  p.s.f.  on  Sample  65W214  and  <j)  »  19% 
c  ■  425  p.s.f.  on  Sample  65W217<  These  values  are  in  the  same  range 
as  tent  values  obtained  on  the  minus  4  material  fan  Site  4  in  this 
watershed  and  are  suggested  for  design. 

SLOPE  STABILITY 

Slope  stability  was  checked  with  a  modified  Swedish  circle  method  of  analysis. 
The  analysis  was  based  on  an  embankment  height  of  6l.6  feet.  A  phreatic  line 
was  assumed  from  emergency  spillway  elevation  to  a  drain  at  c/b  *  0.6.  The 
embankment  was  considered  as  homogeneous  and  was  analyzed  for  shear  strength 
values  of  0  *  21.5*,  c  ■  300  p.s.f.  and  for  shear  strength  values  of  0  *  19*, 
c  »  425  p.s.f.  Foundation  strength  values  of  0  «  35*#  c  *  0  were  assumed 
for  the  alluvium  and  the  strength  of  the  underlying  till  was  considered  to 
be  high  enough  so  that  a  failure  arc  would  not  penetrate  it. 

The  analysis  shows  that  a  25-foot  berm  is  required  on  the  proposed  3:1  up¬ 
stream  slope  and  that  a  l6-foot  benn  is  required  on  the  proposed  2  l/2:l 
downstream  slope  in  order  to  obtain  satisfactory  factors  of  safety.  The 
berm  widths,  elevations  and  factors  of  safety  obtained  are  shown  in  the 
following  sunmary: 
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r“’”’  Width  |  Elevation 
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3:1  Upstream 

3 

25  feet 

1660 

1.35 

2  l/2 :1  Downstream 

5A  and  6b 

16  feet 

1650 

1.49 

2  l/2 :1  Downstream 

8 

10  feet 

1650 

1.48 
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Trial  Arc  Nos.  3>  5A  and  6  did  not  penetrate  the  foundation.  Trial  Arc 
No.  8  penetrated  the  foundation  to  a  10-foot  depth.  This  condition  was  not 
the  limiting  one  but  is  listed  above  for  comparative  purposes. 

A  complete  summary  of  the  analysis  is  attached  (Form  SCS-357). 

RECOMMENDATIONS 


A.  Site  Preparation:  The  geology  report  and  the  log  for  T.P.  1  make 

reference  to  steep  portions  on  the  abutments.  These  steep  areas  should 
be  flattened  to  about  2:1  in  order  to  insure  a  good  bond  and  reduce  the 
danger  of  differential  settlement. 

.  B.  Cutoff  Trench:  A  cutoff  trench  with  a  minimum  depth  of  5  feet  is  sug¬ 
gested  for  the  abutments.  At  this  depth  we  anticipate  that  the  trench 
bottom  will  be  below  the  zone  affected  by  surface  weathering.  In  the 
floodplain  section  the  trench  should  bottom  in  firm  GM  glacial  till  to 
right  of  t  Station  8+00.  On  the  left  side  of  t  Station  8+00  and  on  the 
lower  portion  of  the  right  abutment  the  trench  should  bottom  on  bedrock. 

A  normal  trench  width  will  be  adequate  except  where  the  trench  bottoms 
on  bedrock.  Where  the  trench  bottoms  on  bedrock,  we  recommend  a  minimum 
trench  width  of  2b  feet. 

The  trench  should  be  backfilled  with  CL  material  like  Sample  65W214. 

We  are  assuming  that  the  gravelly  alluvium  will  have  a  low  consolidation 
potential;  therefore,  we  recommend  that  the  trench  backfill  be  compacted 
to  100  percent  of  Standard  Proctor  density. 

The  Geologist  has  indicated  that  the  till  underlying  the  gravelly  alluvium 
is  likely  to  soften  unless  the  foundation  is  dewatered.  This  situation 
is  quite  typical  in  low  plasticity  materials.  We  recommend  dewatering 
prior  to  excavation  to  insure  that  the  till  does  not  soften.  A  loss  in 
density  within  the  till  would  reduce  the  effectiveness  of  the  cutoff  and 
also  increase  the  consolidation  potential. 

C.  Principal  Spillway:  The  foundation  conditions  at  the  proposed  location 
(approximately  £ Station  11+50)  are  quite  uniform.  About  10  feet  of 
alluvial  gravel  logged  as  GW  overlies  dense  glacial  till  which  is  logged 
as  GM. 

The  Geologist  suggests  that  the  pipe  trench  be  excavated  to  glacial  till 
and  backfilled  to  grade  with  compacted  materials.  We  assune  that  variations 
are  expected  within  the  alluvium.  Samples  from  the  drain  line  indicate 
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that  alluvium  can  vary  from  a  medium  SM  to  a  GM-GP.  Excavation  to  che 
till  would  insure  a  uniform  foundation  for  the  conduit.  The  trench 
backfill  should  consist  of  CL  like  Sample  65W214  compacted  to  at  least 
100  percent  of  Standard  Proctor.  Dewatering  will  undoubtedly  be 
required  to  prevent  softening  of  the  till  if  the  excavation  is  carried 
to  the  till. 

D.  Drain:  A  drain  is  recommended  to  provide  a  safe  outlet  for  seepage  that 
bypasses  the  cutoff  trench  through  the  glacial  till  and  through  the  bed¬ 
rock.  A  drain  is  also  required  to  control  the  phreatic  line. 


'“S 


The  bedrock  occurs  within  close  proximity  of  the  surface  at  the  drain 
location  on  the  left  abutment.  For  the  drain  on  this  abutment  we 
suggest  that  GM-GP  material  from  the  floodplain  like  Sample  65W213 
be  used.  The  GM-GP  could  be  placed  as  a  blanket  in  a  dozer  trench  that 
bottoms  on  bedrock.  This  drain  should  extend  up  the  abutment  to  normal 
pool  level  or  to  a  point  where  the  mantle  reaches  a  thickness  of  about  8 
feet,  whichever  occurs  first. 

A  drain  trench  depth  of  about  6  feet  is  suggested  for  the  right  abutment. 
The  drain  on  this  abutment  may  either  be  constructed  as  a  narrow  trench 
with  a  designed  filter  or  it  may  be  constructed  as  a  wide  trench  (8-12 
feet)  with  GM-GP  from  the  floodplain  used  as  the  drain  material. 


The  drainage  requirements  for  the  floodplain  section  depend  upon  the 
extent  of  the  material  like  Sample  65W212  from  T.P.  77*  The  sample 
received  from  this  pit  is  an  SM  that  contains  34  percent  fines.  The 
zone  represented  by  Sample  65W212  was  logged  as  GW-GM,  however,  and 
we  are  not  certain  that  the  sample  received  is  representative.  If  the 
floodplain  materials  at  the  drain  location  consist  primarily  of  GM-GP 
like  Samples  65W211  and  65W213,  the  only  requirement  would  be  to 
provide  a  controlled  outlet.  It  appears  that  a  pipe  outlet  with  a 
designed  filter  would  be  most  economical  unless  rock  is  readily  avail¬ 
able  for  a  rock  toe.  The  suggested  filter  limits  for  the  outlet  drain 
are  shown  on  the  attached  Fora  SCS-353* 


1** 


If  Sample  65W212  is  representative,  areas  such  as  this  can  be  handled  ,  £ 
by  enlarging  the  drain  trench  in  these  areas  and  placing  GM-GP  between  » 
the  base  and  the  filter.  Placement  of  GM-GP  like  Samples  65W211  and  65W213  i 
will  algo  be.  required  between  the  embankment  material  and  the  filter  } 
outlet.  * 
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fairly  uniform  material;  therefore,  a  homogeneous  embankment  is 
recommended.  The  embankment  material  should  be  placed  at  a  minimum 
of  95  percent  of  Standard  Proctor  density.  The  placement  moisture 
content  should  be  controlled  to  near  optimum. 

The  field  control  may  be  based  on  either  the  minus  4  or  the  minus  3/4- 
inch  fractions.  It  appears,  however,  that  field  Proctor  tests  or 
control  by  Hilf's  rapid  method  or  something  comparable  will  be  re¬ 
quired,  however,  since  the  minus  4  compacted  density  of  the  till 
ranges  from  118  to  124.5  p.c.f.  The  range  for  the  minus  3/4-inch 
fraction  was  about  the  same  as  the  range  for  the  minus  4. 

There  is  some  sand  and  silt  encountered  in  the  vicinity  of  T.P.  Nos. 
253  and  254  in  the  left  spillway.  The  volume  is  expected  to  be 
small  and  we  suggest  that  this  type  of  material  be  placed  above 
the  phreatic  line  in  the  downstream  section.  The  compaction  require¬ 
ment  should  be  at  least  95$  of  Standard  Proctor  for  this  type  of 
material  also. 

2.  Slopes.  The  following  slopes  have  acceptable  factors  of  safety  and 
are  recommended: 

Upstream  -  3 il  with  a  25 -foot  bera  at  elevation  1660. 

Downstream  -  2  l/2:l  with  a  l6-foot  berm  at  elevation  1650. 

3*  Settlement.  An  overfill  allowance  of  1.75  feet  is  suggested  to 
compensate  for  residual  settlement  within  the  fill  and  foundation. 


Prepared  by: 


Lorn  P.  Dunnigan 
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cc:  B.  S.  Ellis,  Syracuse,  N.  Y. 

Henry  W.  Davis,  Penn  Yan,  N.  Y. 
Jesse  S.  Wicks,  Little  Valley,  N.  Y. 
H.  M.  Kautz,  Ifpper  Darby,  Pa. 
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CENERAL  NOTES* 

I  ALL  COWCNETE  SMALL  (I  CLAM  >*  AND  Of  TNC 
TVFE  NOTED 

t.  FORTLAND  CEMENT  TTfE  1A  04  TYff  I  WITH  AN 
AI4-ENT4AININD  AOMIITuAt  SHALL  DE  USED. 

1  ALL  NEINFORCIND  STEEL  TO  DE  LAffEO  A 
MINIMUM  Of  SO  DAN  DIAMETERS. 

A  ALL  NEINfONCIND  STEEL  NLACCD  IN  C0NC4ETE 
40UNED  ADA  INST  THE  SNOUND  SHALL  HAVE  A 
MINIMUM  Of  S'  CLEAN  COVEN  WHCNE  YON  AS  A4E 
USED  DANS  SHALL  HAVE  A  MINIMUM  Of  t*  CLEAN 
COVEN. 

S.  ALL  EKNOIID  EODES  OF  CONCNETE  TO  HAVE  A 
W  chamfer.  UNLESS  OTHENWISE  NOTED 


STEEL  SCHEDULE  IS  FOB  2  RISERS. 
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EARTH  riLL-v  f  OUTLET  DRAIN  Ptft 
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CONSTBUCTION  DETtILS 


l  REMOVE  THE  EXISTING  AlPt  £MO  EXTEW  THE  PIPES  THROUGH  THE  IMPACT 
MSIN  UNGtALU  AS  SHOW  ON  THIS  SHEET. 

i  THE  HOLES  IN  THE  SI0E1ALLS  WERE  THE  ElOOfS  ARE  REMOVED  ANO  THE 
SPACES  AROUND  THE  KEt  PIPE  OUTLETS  IN  THE  BiNClALlS  SHALL  IE 
PLUGGED  WITH  GROUT  EXCEPT  AS  OTHER! ISE  APPROVED  IT  THE  ENGINEER 
THE  GROUTING  MORTAR  SHALL  BE  AS  OESCRIIEO  IN  CHARTER  VIII  Of  THE 
CONCRETE  MANUAL.  BUREAU  OF  RECLAMATION.  U  S.  DEPARTMENT  OF  THE 
INTERIOR 

3.  INSTALL  ORAIN  FILL  ALONG  THE  IALLS  AS  SHOW  ON  THIS  SHEET  ORAIN 
FILL  SHALL  MEET  THE  GRADATION  OF  SCREENING  OF  THE  STANDARD 
GRADATIONS  FROM  THE  JANUARV  2  1112  NE1  TORI  PUILIC  IORXS  SPEC¬ 

IFICATIONS  IN  ADDITION  THE  PERCENTAGE  OF  ORMM  FILL  FINER  THAN  A 
*200  SIEVE  SHALL  HOT  RE  MORE  THAN  THREE  (3)  PERCENT 

4  EAR1H  FILL  AS  SHOW  ON  THE  DRAIINGS  SHALL  IE  PLACED  IN  HORIZONTAL 
LIFTS  A  MAXIMUM  OF  B* THICK  ANO  SHALL  CONTAIN  NO  ROCKS  LARGER  THAN 
3*  COMPACT  I  ON  SHALL  BE  A  MINIMUM  OF  T*0  (2)  PASSES  PER  LIFT  IITH 
A  MANUALLY  DIRECTED  POIER  TAMPER  OR  PLATE  VIBRATOR  IITH  THE  SOIL 
THROUGHLY  IET  BUT  NOT  SO  IET  AS  TO  CAUSE  ADHERENCE  OF  THE  SOIL  TO 
THE  EQUIPMENT.  NOR  TO  CAUSE  BOGGING  DOIN  OF  THE  EQUIPMENT. 

5  DISTURBED  AREAS  SHALL  K  SEEDED  AND  MULCHED  UPON  COMPLETION  OF 
BACKFILLING 
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